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Abstract: Loneliness and alcohol misuse are common among college students and pose a threat
to public health. To better understand the longitudinal association between these public health
concerns we examined food and alcohol disturbance (FAD; i.e., restricting one’s caloric intake prior
to drinking) as a moderator in the association between loneliness and alcohol-related problems.
Participants were 456 college students from a mid-sized university who engaged in past 30-day binge
drinking. The majority of participants identified as being White (67.1%), female (78.1%), and reported
a mean age of 19.61 (SD = 1.54) years. Participants completed two surveys (3 weeks apart) over
the course of an academic semester. Analyses revealed a significant interaction between loneliness
and FAD, such that loneliness (T1) significantly and positively predicted alcohol-related problems
(T2), but only among individuals who engaged in relatively higher levels of FAD (T1). FAD may be
an appropriate target for interventions aimed at reducing alcohol-related problems among college
students experiencing loneliness.
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1. Introduction
1.1. Loneliness and Alcohol-Related Outcomes

Loneliness is a subjective emotional state in which one perceives a deficiency in the
quality or quantity of their interpersonal relationships [1]. Loneliness negatively impacts
both physical and mental health [2], and is associated with anxiety, depression, suicide,
and substance use among college students [3–5]. Although loneliness can affect individuals
across the lifespan, it is notably prevalent among young adults [6,7]. For example, among
young adults 18 to 29, loneliness levels have increased linearly between 1976 and 2019 [8].
These trends have continued in recent years, with two-thirds of college students reporting
struggling with loneliness during the COVID-19 pandemic [9] and nearly 80% of Generation
Z (anyone born from 1997 onward; [10]) reporting currently feeling lonely [11]. There are
multiple explanations as to why young adults in college experience loneliness. First,
attending college is associated with changes in familial and peer relationships [12], which
may present challenges such as being alone in a new environment or needing to build new
social connections. A second explanation is that young adults’ heavy use of social media
and technology may contribute to fewer fulfilling in-person connections and increased
loneliness [13,14].

Coinciding with high levels of loneliness, college students also engage in frequent
problematic alcohol use. Nearly 33% of college students report engaging in binge drinking
(four or more drinks within a two-hour period for females and five or more for males)
in the past month and 8% report engaging in heavy drinking (more than 3 drinks a day
or 7 drinks a week for females and more than 4 drinks a day or 14 drinks a week for
males) in the past month [15]. Moreover, college students are at higher risk of experienc-
ing alcohol-related problems compared to their peers who do not attend college [16,17].
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Considering that alcohol is the most commonly used drug among college students in the
United States [18], continued research is needed to better understand how to reduce alcohol
use and related harms.

According to the Motivational Model of Alcohol Use [19,20], individuals often con-
sume alcohol to reduce or regulate negative emotional experiences (e.g., loneliness) and to
enhance positive emotional experiences. For example, Park et al. [21] found that college
students consumed more alcohol on days with more stressful events (i.e., negative emo-
tional experiences). Further, Veilleux and colleagues [22] demonstrated that the intensity
of negative affect predicted the extent to which college students drank alcohol to cope.
Individuals also use alcohol as a social lubricant to increase positive connections with oth-
ers through social drinking [23], which can help mitigate loneliness. For instance, college
students reported that concerns about making social connections at the start of college
were reduced after drinking alcohol in a group, which decreased anxiety and improved the
transition to college [24]. Other studies have demonstrated that alcohol is an important
tool to develop social bonds for many college students [25,26]. In sum, both positive and
negative affective pathways can motivate college students to consume alcohol, and these
motivations may be stronger when experiencing loneliness.

Prior research has dedicated much attention to the association between loneliness and
alcohol use among young adults, with some studies showing a positive relationship [27,28]
and others suggesting a null or negative relationship [29–31]. In contrast, fewer studies
have examined the arguably more important (from a harm-reduction perspective; [32])
association between loneliness and alcohol problems. Further, among the few studies
with alcohol problems as an outcome, many combine alcohol use and related problems
into a composite measure. For instance, several studies found a positive association
between loneliness and alcohol use and related problems [33–35], however, the authors
did not differentiate between use and problems, and thus the strength of the relationship
between loneliness and alcohol problems remains unclear. The remaining studies that
have examined alcohol problems as an independent outcome of loneliness indicate a
weak or nonexistent association. For instance, Christiansen et al. [36] found a positive
association between loneliness and alcohol-related problems among a large sample of
Dutch adolescents and young adults. However, this study was cross sectional and statistical
significance may have been a result of their large sample size (n = 19,890).

To our knowledge, studies have not found any significant, longitudinal association
from loneliness to alcohol-related problems [37,38]. These null findings suggest that there
is considerable variability in the relation between loneliness and negative consequences
of alcohol use. This is expected as college student drinkers are a heterogeneous group.
From the personalized medicine perspective [39], there is utility in further stratifying the
population of college drinkers along the lines of risk factors that interact with loneliness,
producing a synergistic effect on alcohol-related problems. It is especially invaluable to
identify risk factors that are malleable to interventions.

1.2. Food and Alcohol Disturbance as a Moderator

Among college students who consume alcohol, 14–56% also engage in food and alcohol
disturbance (FAD; [40]). FAD (often colloquially termed “drunkorexia”) refers to the act
of engaging in compensatory behaviors (e.g., restricting eating) before consuming alcohol
either to offset calories consumed from alcohol or to increase the intoxicating/rewarding
effects of alcohol [41]. Regardless of the motivation, increased intoxication after engaging
in such compensatory behaviors is ubiquitous. This is because restricting calories prior to
drinking increases the absorption of alcohol into the bloodstream [42], which decreases
the amount of time it takes to feel the effects of alcohol. It is therefore unsurprising that
college students who engage in FAD are more likely to report getting drunk in a typical
week than students who do not restrict their eating prior to drinking [43]. FAD is also
positively associated with binge drinking and alcohol-related problems among college
students [44,45]. Specifically, Giles and colleagues [43] found that male college students
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were more likely to engage in physical confrontations after engaging in FAD. On the
other hand, female college students who restricted their eating prior to drinking were
more likely to report memory loss, being injured, being a victim of an unwanted sexual
encounter, and having unprotected sex than those who did not restrict their eating. Given
that approximately 20% of college women experience sexual assault and the majority of
sexual assaults on campus involve alcohol by the perpetrator, victim, or both [15], it is
important to study behaviors (i.e., FAD) that may increase such sexual risks.

1.3. Present Study

According to prominent theories, individuals consume alcohol to cope with negative
emotions, such as loneliness [19,46]. However, evidence for a positive relationship between
loneliness and alcohol-related problems is surprisingly weak. To date, little research has
examined potential moderators that may help explain the lack of a robust association
between loneliness and alcohol-related problems [47]. The purpose of the present study
was to determine whether FAD moderates the longitudinal association between loneliness
and alcohol-related problems. We hypothesized that higher levels of FAD would accentuate
the positive, longitudinal association between loneliness and alcohol-related problems.

2. Method
2.1. Procedure and Participants

A sample of 461 college students were recruited from the Psychology Department par-
ticipant pool at George Washington University over the course of two academic semesters
(Fall 2021, n = 214; Spring 2022, n = 247). Five participants were excluded because they
terminated their survey session before completing the necessary questionnaires. Therefore,
the analytic sample consisted of 456 participants. Participants completed online surveys at
three time points over the course of an academic semester. The time 2 and time 3 surveys
were made available to students via SONA 21 days after completing the time 1 and time
2 surveys, respectively. Participants had one week to complete each survey before losing
access. For the purposes of the present study, only data from the first two time points
were included in data analyses: of the 456 students who completed the time 1 measures,
301 (66.0%) students completed time 2. This retention rate is comparable to recent studies
examining alcohol use among college student samples [48,49]. We decided to only analyze
data from time 1 and 2 for two reasons. First, only two time points were needed to test the
present research questions. Second, including data from the third time point would have
resulted in a loss of statistical power due to additional attrition.

Participant demographics are presented in Table 1. To participate, students had to
be over 18 years of age and report binge drinking in the 30 days preceding the time
1 survey. We chose to recruit students who engaged in past-month binge drinking due to
this population being at increased risk of experiencing alcohol-related harms during college
as well as after graduation [50]. At time 1, participants reported consuming 13.16 (SD = 8.47)
drinks during an average week, compared to 12.50 (SD = 9.39) at time 2. Between time 1
and 2, 88.3% of participants engaged in binge drinking.

Table 1. Demographic information.

Demographic Categories Frequency %

Sex
Female 356 78.1
Male 100 21.9

Race
White 306 67.1
Asian 58 12.7
Black or African American 23 5.0
Middle Eastern or North African 10 2.0
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Table 1. Cont.

Demographic Categories Frequency %

America Indian or Alaskan Native 1 0.2
Native Hawaiian or Pacific Islander 1 0.2
Mixed Race 41 8.8
Another Race 16 3.5

Hispanic, Latino, or of Spanish Origin
Yes 60 13.1
No 396 86.9

Age
18 124 27.3
19 120 26.4
20 91 20.0
21 86 18.9
22 23 5.1
23+ 11 2.3

Note. Assigned sex at birth was chosen because alcohol differentially impacts the body based on one’s sex [51].

2.2. Measures
2.2.1. FAD

FAD was assessed at time 1 using the College Eating and Drinking Behaviors Scale
(CEDBS; [52]). The CEDBS consists of 25 questions measured on a 6-point scale (1 = never,
6 = always). The measure is composed of three subscales: quicker intoxication (11 items),
offset calories (10 items), and alternative methods (4 items). However, for the purposes of
this study we only examined the “quicker intoxication” and “offset calories” subscales. This
is due to past research suggesting low endorsement of the alternative methods subscale in
college student samples [53]. Participants were asked “Based on your drinking experiences
over the past 21 days, how often do you . . . ” Example items include, “Have a lighter meal
prior to drinking alcohol because it makes you get drunk more quickly,” “Worry that if you
eat normally on a day that you drink alcohol then you will exceed your daily allowance
of calories.” Previous research indicates that CEDBS is a valid and reliable measure of
FAD [52]. The items of each subscale were originally averaged and analyzed separately.
However, the results did not differ between subscales, therefore, for parsimony, we used
the total scale (combining the two subscales) for all reported analyses, with higher scores
indicating more engagement in FAD. Internal reliability of the CEDBS in the current sample
was good (α = 0.95).

2.2.2. Loneliness

Loneliness was assessed at time 1 using the UCLA Loneliness Scale [54] which consists
of 20 items measured on a four-point response scale (0 = I never feel this way, 3 = I often feel
this way). Example items include, “I have nobody to talk to” and “I am unhappy doing
so many things alone.” Items were averaged and higher scores indicate higher levels of
loneliness. Internal reliability in this sample was good (α = 0.96).

2.2.3. Alcohol Use

Using a modified version of the Daily Drinking Questionnaire (DDQ; [55]), we mea-
sured average weekly alcohol quantity at time 1 using a grid in which each day of the week
was divided into six 4-h blocks of time (12a–4a, 4a–8a, etc.) and participants reported at
which times they drank alcohol during a “typical week.” The modified DDQ has been used
in prior research to assess college student alcohol use [56,57]. Participants were provided
with visual representations of standard drinks to increase reliability and validity. The
average weekly quantity of alcohol use was calculated by summing the total number of
standard drinks consumed across blocks during the typical week in the past 21 days. One
participant’s weekly alcohol quantity score was deleted because we deemed the score to be
an unrealistic outlier (191 drinks/week).
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2.2.4. Alcohol-Related Problems

Alcohol-related problems were assessed at time 1 and 2 using a checklist version of
the Brief Young Adult Alcohol Consequences Questionnaire (B-YAACQ; [58]). Participants
checked a box for each negative alcohol-related consequence (maximum = 24) that they
experienced in the past 21 days (e.g., “While drinking I have said or done embarrassing
things,” “I have neglected my obligations to family work or school because of drinking”).
We summed these items to create a measure reflective of the number of distinct alcohol-
related problems experienced in the past 21 days. Past research indicates that the B-YAACQ
is a valid measure for measuring alcohol-related problems among college students [59].
Internal reliability in this sample was good (T1 − α = 0.84, T2 − α = 0.86).

2.3. Statistical Analysis

We conducted moderation analyses in Mplus [60] using the ML estimator to determine
whether the longitudinal association between loneliness and alcohol-related problems
differs based on one’s level of engagement in FAD. We tested whether known risk-factors of
alcohol related problems (e.g., age, impulsivity facets) predicted the missingness of alcohol-
related problems (T2). These analyses were not significant; therefore, they were not included
as auxiliary variables in the model [61]. Mplus manages missing data using full information
maximum likelihood (FIML) estimation under the assumption of missing at random, which
is robust to missing data and nonnormality [62,63]. Alcohol-related problems (T2) was
regressed on loneliness (T1), FAD (T1), and their interaction term (loneliness x FAD) in
a comprehensive model that adjusted for alcohol-related problems (T1), alcohol quantity
(T1), and sex. We grand mean centered loneliness and FAD to facilitate interpretation. We
used the Johnson-Neyman technique [64] to probe significant interactions. Whereas the
simple slopes (or “spotlight”) method examines fixed values of the moderator (e.g., −1SD,
mean, +1SD), the Johnson-Neyman (or “floodlight”) technique highlights “points along
the continuum of the moderator where the effect of the focal predictor transitions between
statistically significant and nonsignificant” [65] (p. 928). Researchers have recommended
using the Johnson-Neyman technique when all levels of the moderators are meaningful
and worthy of consideration [66].

3. Results
3.1. Descriptive and Correlations

All bivariate correlations and descriptive statistics among study variables are summa-
rized in Table 2. Within our sample, 84.1% of participants had engaged in at least one FAD
behavior in the three weeks preceding time 1. With the exception of sex, all study variables
were positively correlated with alcohol-related problems (T2).

Table 2. Bivariate correlations and descriptive statistics among study variables.

1 2 3 4 5 6 M SD Range

1. Alcohol Problems (T2) – 5.24 4.35 24.00
2. FAD (T1) 0.34 – 1.82 1.00 4.74
3. Loneliness (T1) 0.21 0.32 – 1.05 0.73 3.00
4. Alcohol Quantity (T1) 0.42 0.26 0.09 – – 13.16 8.47 72.00
5. Alcohol Problems (T1) 0.66 0.38 0.27 0.43 – 5.98 4.32 24.00
6. Sex −0.09 –0.17 −0.04 0.16 –0.06 - 0.22 0.41 –

Note. Significant correlations (p < 0.01) are bolded for emphasis. Sex was coded 0 = female, 1 = male.

3.2. Moderation Analyses

All main effects and interaction effects for each model are shown in Table 3. Neither
of the main effects for loneliness or FAD were significant. However, analyses revealed a
significant interaction (β = 0.14, 95% CI [0.05, 0.24]) between loneliness and FAD such that
loneliness was positively related to future alcohol-related problems among individuals
who engaged in relatively higher rates of FAD (i.e., SD ≥ 0.77), and not significantly related
to future alcohol-related problems among individuals who reported average or low rates
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of FAD (i.e., SD < 0.77) (see Figure 1). To test the robustness of our findings, we tested
our model using data from time point 3. Specifically, we tested whether loneliness (T2)
and FAD (T2) interacted to predict alcohol-related problems (T3) (p = 0.02). In addition,
we examined whether loneliness (T1) and FAD (T1) interacted to predict alcohol-related
problems (T3) (p = 0.055).

Table 3. Summary of main and moderating effects of loneliness (T1) and FAD (T1) on alcohol-related
problems (T2) while adjusting for the effects of alcohol problems (T1), quantity (T1), and sex.

Outcome Variable Alcohol Problems (T2)

Predictor Variables: β SE p

Loneliness (T1) 0.02 0.02 0.74
FAD (T1) 0.04 0.05 0.49
Loneliness (T1) × FAD (T1) 0.14 0.05 <0.01
Alcohol Problems (T1) 0.58 0.05 <0.01
Alcohol Quantity (T1) 0.14 0.06 <0.05
Sex −0.08 0.04 0.07

Note. Sex was coded 0 = female, 1 = male.
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Figure 1. Association of loneliness (T1) and alcohol problems (T2) as a function of FAD among col-
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the unstandardized adjusted effect of loneliness (T1) on alcohol problems (T2) at different levels of 
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not included within the confidence intervals of the association of loneliness (T1) and alcohol-related 

Figure 1. Association of loneliness (T1) and alcohol problems (T2) as a function of FAD among college
students who reported binge drinking behavior. Note. The straight (middle, red) line represents the
unstandardized adjusted effect of loneliness (T1) on alcohol problems (T2) at different levels of FAD.
The curved (blue, top and bottom) lines represent 95% confidence intervals. For college students, who
reported FAD ratings at 0.77 standard deviation of sample mean or greater, zero was not included
within the confidence intervals of the association of loneliness (T1) and alcohol-related problems (T2),
such that loneliness and alcohol-related problems were significantly related in a positive direction at
higher levels of FAD (right upper quadrant of this figure).

4. Discussion

The purpose of the present study was to gain a better understanding of the longitudi-
nal association between loneliness and alcohol-related problems among college students.
Consistent with prior work [36–38], we did not find a significant main effect between
loneliness at time 1 and alcohol-related problems at time 2. On the other hand, in line
with our hypothesis, we found support for FAD as a moderator of the loneliness to alcohol
problems association. Specifically, our results indicate that college students who experience
higher levels of loneliness and who engage in FAD at higher rates than their peers are at
increased risk of experiencing future alcohol-related problems.
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Furthermore, given prior work suggesting sex differences in FAD [67], alcohol use [68],
and related problems [69], as well as the National Institutes of Health’s [70] call to factor
biological sex into research analyses, we conducted exploratory multigroup analyses to
determine whether our findings were consistent for males and females. The results of our
Wald tests indicated no evidence for sex differences in our model when constraining our
interaction term to alcohol-related problems (p = 0.46). However, this could be due to our
relative low sample of males (n = 100).

4.1. Limitations and Future Directions

The findings of this study should be understood in context of the study’s limitations.
First, although studying students who engaged in past month binge drinking increased
the novelty of our work, this likely resulted in a larger percentage of our sample (84.1%)
engaging in FAD than previously reported in the literature. Therefore, we are unable
to generalize our findings to all college students who consume alcohol. It is crucial to
replicate our findings among college students who do not engage in binge drinking be-
havior. Second, we relied on past 3-week self-report measures. Past alcohol research has
highlighted recall biases [71]. Future studies may benefit from adopting an ecological mo-
mentary assessment design. Third, our sample had relatively low rates of loneliness, future
research would benefit from focusing on college students who are more likely to feel lonely
(e.g., freshmen who live alone off campus with limited social integration). Fourth, our
sample was predominantly White and female, as a result future research should recruit
more representative samples. Fifth, we did not collect demographic information such as
housing status or academic major. Replications of this work would benefit from including
these variables as covariates. Finally, this study is underpowered to identify mechanisms
linking loneliness to alcohol-related problems among college students who engage in high
rates of FAD. For example, it is unknown whether these students chose to consume alcohol
as a way to reduce negative affect brought on by loneliness or as a way to increase social
connection. Future research would benefit from testing Cooper’s [19] four motivations for
alcohol use (i.e., coping, conformity, social, enhancement) as mediators in the model tested
in the present study (i.e., moderated mediation) to further understand how loneliness by
FAD influences alcohol-related problems.

4.2. Implications

Identifying FAD as a moderator of the association between loneliness and alcohol-
related problems is noteworthy as FAD appears to partially be the result of a rational-
decision making process [72], perhaps making it more amenable to information-based
interventions [73]. For example, there is evidence that a low-cost normative feedback
intervention aimed at reducing FAD successfully decreased alcohol consumption and
frequency of binge drinking among college students [73]. Additionally, our findings
suggest interventions aimed at reducing loneliness may reduce alcohol-related problems
among students who commonly restrict their eating prior to consuming alcohol. As a
result, researchers may wish to explore interventions designed to increase social identity
and feelings of in-group membership. Social identity theory argues that people derive
social identities from the groups they identify with and belong to, and such in-group
memberships foster emotional and value significance from a shared identity [74]. Strong
social identities from in-group memberships have a positive influence on mental and
physical health because individuals have greater access to psychological resources, such
as social support, sense of belonging, control, and self-efficacy [75,76]. These positive
benefits of shared social identities can become a “social cure” to health and well-being [77].
Fong et al. [78] found that a community-based intervention aimed at increasing social
identification decreased rates of loneliness. Therefore, interventions that focus on creating
a social identity through in-group memberships on college campuses (e.g., sports teams,
recreational activities, academic clubs) may reduce loneliness and, by extension, decrease
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the likelihood of experiencing alcohol-related problems among students who engage in
high rates of FAD.

Although, interventions aimed at reducing FAD or loneliness may reduce alcohol-
related problems, our results suggest intervention frameworks that target both would
be more efficacious. Research suggests mindfulness-based interventions (MBIs) may be
a promising avenue for future research to explore to reduce both loneliness and FAD
in college students. Mindfulness is characterized as a non-judgmental awareness that
emerges through paying attention to the present moment [79]. Zhang and colleagues [80]
demonstrated that MBIs can reduce loneliness among college students and Mascaro and
colleagues [81] illustrated that a mindfulness meditation intervention reduced loneliness
among medical students. Further, Speed and Ward’s [82] work suggests that mindfulness
interventions focused on teaching students to be non-judgmental toward their inner cogni-
tive and emotional experiences may reduce FAD behaviors. Overall, MBIs may be effective
at reducing FAD and loneliness among college students, however this remains to be tested.

5. Conclusions

This study helps to elucidate the longitudinal association between loneliness, FAD, and
alcohol-related problems among college students. In doing so, these results provide college
health professionals with greater clarity when designing interventions to reduce alcohol-
related harms among those experiencing loneliness. In addition, this study highlights
the importance of screening for FAD among students who feel lonely and engage in
binge drinking.
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